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Description

FIELD OF THE INVENTION

[0001] The invention relates to a method for expanding
a pipe end with the aid of an expander tool, the expander
tool comprising a plurality of jaws that are radially mov-
able in relation to a center axis between a retracted and
an outer expanded position, wherein said jaws have outer
jaw surfaces which are intended for engagement with the
inner surface of the pipe end and which lie adjacent to
one another in the retracted position of the jaws and have
an at least generally circular arcuate shape in cross-sec-
tion, and a piston or cone with a tapered end for moving
the jaws between said positions, whereby the piston is
moved in a reciprocating manner in the axial direction for
expanding the pipe end gradually in stages.
[0002] Further, the invention relates to a tool for ex-
panding a pipe end, the tool comprising a plurality of jaws
which are radially movable in relation to a center axis
between a retracted position and an outer expanding po-
sition and which, when retracted, are intended to be in-
serted into the pipe end, wherein the movable jaws have
outer jaw surfaces which are intended for engagement
with the inner surface of the pipe end and which lie ad-
jacent to one another in the retracted position of the jaws
and have an at least generally circular arcuate cross sec-
tion, a piston with a tapered end for moving the jaws
between said positions, and means moving the piston in
a reciprocating manner in the axial direction for expand-
ing the pipe end gradually in stages.
[0003] Pipes are nowadays also made from a material,
which has memory capacity, i.e. the pipe automatically
strives to essentially return to its original shape and form
after having been expanded. One example in this regard
is pipes that are manufactured from cross-linked poly-
olefins, such as cross-linked polyethylene PEX, which
possesses active memory capacity at temperatures as
low as room temperature. For such pipes, a pipe con-
nection is established by expanding one end of the pipe
and inserting into the widened pipe end a connector,
which acts as a part of a pipe connecting piece and which
is retained in said pipe end until the pipe is shrunk to an
extent at which it is able to firmly grip the connecting
piece. Optionally, a clamping sleeve made of a resilient
material, for instance metal or plastic, which may be the
same plastic material as the material from which the pipe
is made, is expanded and shrunk over the pipe end in
order to further enhance the holding and the sealing pres-
sure in the pipe connecting region. The clamping sleeve
can be expanded at the same time as the pipe end is
expanded, with the clamping sleeve in position around
said pipe end.
[0004] EP 0417674 discloses an expander tool for ex-
panding a pipe end. The expander tool includes a number
of jaws, which can be moved radially in relation to a center
axis between a retracted position, in which the jaws lie
close together, and an outer, pipe expanding position.

The jaws have outer jaw surfaces, which are delimited
by mutually opposing jaw edges and are intended for
engagement with the inner surface of the pipe end and
which are at least essentially circularly arcuate in shape
when seen in cross-section. However, the opposing edg-
es of the outer jaw surfaces tend to produce on the inner
surface of the pipe end continuous grooves or score lines,
which extend in the direction of the longitudinal axis of
the pipe. When a fluid under pressure flows through a
pipe connection that has been established by the expan-
sion method, the fluid tends to follow the score lines and
seep through the pipe connection. Thus, the tightness of
the joint is not adequate.
[0005] EP 0682758 discloses a corresponding ex-
pander tool also comprising recesses on the outer sur-
face of the jaws. These recesses cause promontories on
the inner surface of the pipe by causing interruptions in
the score lines that are liable to be formed by the jaw
edges on the inner surface of the pipe end during the
final stage of the pipe end expansion process. However,
the result is that the inner surface of the pipe end is not
even, whereby the pipe connection is not always tight
enough.
[0006] WO 95/10000 discloses an expander tool in
which the radial distance of the outer jaw surfaces from
the center axis increases from the insertion end of said
jaws to their opposite end. The pipe end is expanded in
stages, i.e. the mutually retracted jaws are inserted to a
given distance in the pipe end and then brought to an
expanded state while expanding the pipe end to a rela-
tively small extent, whereafter the jaws are again brought
together or retracted and inserted further into the pipe
end. The jaws are then again brought to an expanded
state while further expanding the pipe end. The method
is repeated until the pipe end has been expanded to the
extent desired, for instance until the outer jaw surfaces
have been inserted at full length into the pipe end and
brought to an expanded state, whereupon the jaws are
withdrawn from said pipe end after having been returned
to the retracted state or position. However, using the tool
requires carefulness and quite high skills in order to en-
sure that the connection is tight enough.
[0007] EP 1118401 discloses an expander tool in
which the jaws are mounted in a bushing. The jaws are
brought to an expanded state by a tapered piston. The
bushing and thereby the jaws are axially movable. When
the jaws are moved axially closer to the piston, the ex-
panded state of the jaws is larger. Thus, the axial dis-
placement of the jaws allows widening of the pipe end in
stages. However, the structure of the expander tool is
rather complicated and it is quite difficult to manufacture
the tool and use the tool to achieve a tight enough con-
nection. DE 199 24 695 discloses an expander tool for
hollow bodies such as plastic pipes.

BRIEF DESCRIPTION OF THE INVENTION

[0008] The object of the invention is to provide a new
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method and tool for expanding pipe ends.
[0009] The method of the invention is characterized by
what is specified in independent claim 1.
[0010] The tool of the invention is characterized by
what is specified in independent claim 8.
[0011] In the invention, the pipe end is expanded grad-
ually in stages. After each expansion the jaws are rotated
in the circumferential direction. Thus, the position of the
jaws in the circumferential direction is changed after each
expansion stage. The rotation of the jaws is effected by
the axial movement of the piston that expands the jaws.
The piston produces a reciprocating motion which is con-
trolled to rotate the jaws to a certain extent in the circum-
ferential direction. Thus, each sequential expansion by
the jaws is exerted to a different position of the inner
surface of the pipe end. Thus, the forming of the score
lines is obviated and the inner surface of the expanded
pipe end is therefore even. The installer can hold the
expander tool in the same position all the time and the
pipe connection will still become tight.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The invention is further described in the at-
tached drawings, in which

Figure 1 is a schematic cross-sectional side view of
an expander tool,
Figure 2 is a schematic cross-sectional perspective
view of a detail in the expander tool shown in Figure
1,
Figure 3 is a similar view as in Figure 2, but without
a piston,
Figures 4a - 4g are schematic views illustrating the
function of a rotating system,
Figure 5 is a schematic cross-sectional side view of
a part of a second expander tool,
Figure 6 is a schematic cross-sectional side view of
a part of a third expander tool,
Figure 7 is a schematic view of a housing shown in
Figure 6,
Figure 8 is a schematic view of a rotation cone shown
in Figure 6,
Figure 9 is a schematic view of a rotation bushing
shown in Figure 6.
Figure 10 is a schematic cross-sectional side view
of a part of a fourth expander tool,
Figure 11 is a schematic view of an auxiliary piston
shown in Figure 10,
Figure 12 is a schematic top view of grooves in the
auxiliary piston shown in Figure 10, and
Figure 13 is a schematic cross-sectional side view
along line A - A of Figure 12.

[0013] For the sake of clarity, the figures show some
embodiments of the invention in a simplified manner. In
the figures, like reference numerals identify like ele-
ments.

DETAILED DESCRIPTION OF THE INVENTION

[0014] Figure 1 shows an expander tool 1. The expand-
er tool 1 comprises a piston 2 that has a tapered end.
The piston 2 is moved in a reciprocating manner in the
axial direction by means of an electric motor 3. The piston
2 only moves in the axial direction, and so it does not
rotate. The power of the electric motor 3 is transferred to
move the piston 2 by using a gearbox 4.
[0015] The expander tool 1 comprises a housing 5 in
which the piston 2 can be moved in a reciprocating man-
ner. An expander head 6 is attached to the housing 5.
[0016] The expander head 6 comprises a screw-on
cover 7, which is attached to the threads on the outer
surface of the housing 5. The cover 7 includes a through-
penetrating central opening and a circular groove 8, in
which radial parts 9 of segments or jaws 10 are received
in a manner which will permit the jaws 10 to move radially
but not axially relative to the ring groove 8. The radial
parts 9 are provided with peripheral grooves, which re-
ceive an annular spring 11, which surrounds the jaws 10
and which endeavours to hold the jaws in their retracted
state or in a position in which they lie , against the piston
end 2.
[0017] The tool is expanded by moving the piston 2
forwards from its withdrawn position, whereby the ta-
pered end of the piston 2 engages with bevelled surfaces
on the jaws 10 and forces the jaws 10 apart. The number
of jaws 10 may be, for example, 6 or any other suitable
number. The jaws 10 move radially outwards in relation
to a center axis of the piston 2. The jaws 10 have outer
jaw surfaces which, when seen in cross-section at a right
angle to the piston axis, are at least generally arcuate in
shape and lie adjacent to one another when the jaws 10
are in a retracted state or position.
[0018] The radial distance of the respective outer jaw
surfaces from the center axis of the piston increases from
their forward ends or insertion ends to their opposite or
rear ends. This increase in distance can be effected con-
tinuously, as shown in Figure 1, or stepwise.
[0019] When expanding one end of a pipe which is
made of a material having memory capacity, the jaws 10
are contracted so that the outer diameter of the insertion
end of the tool will be smaller than or essentially equal
to the inner diameter of the pipe end to be expanded.
The insertion end of the tool is inserted into said pipe end
along a distance which is much shorter than the full length
of the jaws 10. The jaws 10 are moved apart and then
returned to the retracted position and the tool is then
moved further into the now slightly expanded pipe end.
The procedure is repeated until the pipe end is in abut-
ment with the cover 7. A pipe connecting piece can be
inserted into the widened pipe end after removing the
jaws 10 therefrom and the pipe end is crimped around
said connecting piece.
[0020] After each expanding stage the jaws 10 are ro-
tated a certain amount in the circumferential direction.
The cover 7 is immovable with respect to the housing 5,
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but it must allow the rotation of the jaws 10. The rotation
of the jaws 10 is effected by means of a rotating sleeve
12. The mechanism of the rotation and the structure of
the sleeve 12 can be seen more clearly in Figures 2 and 3.
[0021] The sleeve 12, which can rotate with respect to
the housing 5 around the axis of the piston 2, is provided
with inner grooves 13. The non-rotating piston 2 is pro-
vided with pins 14 which move in grooves 13. Because
of the geometry of the grooves 13, the reciprocating axial
movement of the piston 2 is transformed into a rotating
movement of the sleeve 12.
[0022] The sleeve 12 is provided with fingers 15, which
rotate the jaws 10 when the sleeve 12 is rotating. The
rear ends of the jaws 10 are provided with cuts, into which
the fingers 15 are attached. The number of fingers 15
may be such that each jaw 10 is provided with its own
finger 15. However, if the sleeve 12 is only rotating when
the jaws 10 are substantially in the retracted position, a
smaller number of fingers 15, such as two or even one,
may be enough.
[0023] The geometry of the rotating mechanism is
schematically explained with reference to Figures 4a to
4g. When the expander head 6 is in its unexpanded po-
sition, the pin 14 is in the lowest position in the groove
13, as shown in Figure 4a. When the expander head 6
starts to expand, the pin 14 is pushed upwards in the
groove 13. The pin 14 moves upwards and hits the upper
sloping wall 16a, as seen in Figure 4b. This will turn the
sleeve 12 and simultaneously the jaws 10, before the
expander head 6 comes into contact with the inner wall
of the pipe to be expanded.
[0024] The pin 14 is pushed upward in the straight part
16b of the groove 13 during the expansion of the expand-
er head 6. The pin 14 will follow the straight part 16b of
the groove 13 to the highest point of the groove 13. The
pin 14 reaches the highest point when the expander head
is fully expanded. See Figures 4c and 4d.
[0025] After the pin 14 hits the highest point in the
groove 13, the expander head 6 will go back to its unex-
panded starting position and the pin 14 will travel down-
wards in the straight part 16b of the groove 13, as shown
in Figure 4e. When the pin 14 travels downwards, it hits
the lower sloping wall 16c. This will again turn the sleeve
12 as shown in Figure 4f. The expander head has no
contact with the inner wall of the pipe to be expanded.
[0026] The pin 14 follows the lower sloping wall 16c to
the lowest point in the groove 13. This is the unexpanded
starting point of the expander head 6. Thus, Figures 4a
and 4g correspond to each other but the pin rests in an
adjacent groove in a bottom position. The total turning
movement of the expander head 6 between the expan-
sions is the distance between the adjacent straight parts
16b.
[0027] Figure 5 shows an embodiment, in which an
auxiliary twister 17 is attached with threads to the end of
a housing 5 of a conventional expander tool, which orig-
inally does not have a mechanism for rotating the jaws
10. The auxiliary twister 17 comprises a stationary hous-

ing 18. An expander tool corresponding to the expander
tool 6 shown in Figure 1 is attached to the end of the
housing 18. For the sake of clarity, however, the expand-
er tool is not shown in Figure 5.
[0028] Inside the housing 18 there is a rotating sleeve
12, which corresponds to the rotating sleeve 12 shown
in Figures 1, 2 and 3. The auxiliary twister 17 is also
provided with an auxiliary piston 22. The auxiliary piston
22 comprises pins 14, which correspond to the pins 14
of the piston 2 shown in Figures 1 and 2. Correspond-
ingly, the rotating sleeve 12 comprises corresponding
grooves 13 as the grooves 13 in the sleeve 12 shown in
Figures 1, 2 and 3. The sleeve 12 is also provided with
fingers 15, which correspond to the fingers 15 shown in
Figures 1, 2 and 3.
[0029] The auxiliary twister 17 is also provided with a
return spring 19, which keeps the auxiliary piston 22 in
contact with the piston 2 such that they produce a recip-
rocating axial movement together. The auxiliary piston
22 is also provided with a locking mechanism, such as a
pin and groove mechanism, which prevents it from rotat-
ing with respect to the housing 18. Thus, the auxiliary
piston 22 does not rotate but only moves in the axial
direction. Because of the pins 14 and the grooves 13 and
the auxiliary piston 22, the axial movement of the piston
2 is transferred into a rotational movement of the sleeve
12 in a corresponding manner as disclosed in connection
with the embodiment shown in Figures 1, 2 and 3.
[0030] With the auxiliary twister 17, the rotating mech-
anism can be attached to a conventional expander tool
which originally has no jaw rotating mechanism. Natural-
ly, the expander head 6 must be such that the jaws can
be rotated by the fingers 15.
[0031] The amount of rotation and thus the distance
between the straight parts 16b of the groove 13 may be
selected as needed. Preferably, the rotation is larger than
the distance between the edges of the jaws 10 when the
jaws are in their expanded position. In an embodiment
where the number of jaws 10 is 6, the angle of rotation
may vary, for example, between 20° and 50°.
[0032] In the embodiments shown in Figures 1 to 5,
the sleeve is provided with grooves and the piston is pro-
vided with pins. However, it is also possible to provide
the piston with grooves and correspondingly the sleeve
with pins. Further, it is also possible to make the sleeve
non-rotating and, for example in the embodiment shown
in Figure 5, provide the auxiliary piston with fingers that
rotate the jaws and rotate the auxiliary piston a certain
amount during each reciprocating movement of the pis-
ton. Figures 6 and 10 disclose embodiments in which the
auxiliary piston 22 is a rotation cone.
[0033] It is also possible to arrange the cover 7 and
the jaws 10 such that they do not rotate with respect to
each other. In such a case, the rotating sleeve 12 is ar-
ranged to rotate the cover 7, which then rotates the jaws
10.
[0034] In the embodiment disclosed in Figures 1 to 5,
the expansion in stages is implemented by forming the
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outer jaw surfaces such that they enlarge from their in-
sertion ends to the rear ends. However, the expansion
in stages can also be implemented with jaws whose radial
distance does not increase but, for example, the tapered
end of the piston is pushed deeper and deeper inside the
jaws in successive expansion stages. For example, the
structure described in EP 1 118401 could be used. Also
in that case the jaws are rotated after each expansion a
certain amount in the circumferential direction by guiding
the reciprocating motion of the piston to rotate the jaws
a certain amount in the circumferential direction.
[0035] Figure 6 shows another embodiment of an aux-
iliary twister 17. Figure 7 shows the housing 18 of the
auxiliary twister in more detail. Figure 8 shows the aux-
iliary piston 22 or the rotation cone of the auxiliary twister
in more detail. Figure 9 shows the rotation bushing 20 of
the auxiliary twister in more detail.
[0036] The auxiliary twister 17 shown in Figure 6 com-
prises a housing 18, a rotation bushing 20, a rotation
cone or an auxiliary piston 22 and a return spring 19. The
rotation bushing 20 comprises a guideway 21. The rota-
tion cone 22 comprises a guide pin 23, a keeper clip 25
for the return spring 19 and spring plungers 26. The inner
surface of the housing 18 is provided with a one-way
clutch 24.
[0037] When the rotation bushing 20 is placed onto the
rotation cone 22, it is aligned by the guide pin 23 via the
rotation bushing guideway 21. When the rotation cone
22 is moved forward in an axial fashion, it causes the
rotation bushing 20 to rotate radially in the one-way clutch
bearing 24. During a forward/axial movement of the ro-
tation cone 22, only the rotation bushing 20 is rotating at
this time. The rotation cone 22 is prevented from rotating
in the forward stroke due to the forces applied between
the expander tool piston and the expander head. The
rotation cone 22 is "pinched" between the expander tool
piston on one end of the adaptor and the expander head
on the other end. The friction prevents the rotation cone
22 from rotating.
[0038] In the return stroke of the expander tool piston,
the return spring 19 causes the return stroke of the rota-
tion cone 22. In the return stroke of the rotation cone 22,
the rotation bushing 20 is prevented by the one-way
clutch bearing 24 from rotating in reverse. The friction
between the rotation cone and the expander tool piston
on one end, and the expander head on the other end, is
relieved so that the rotation cone 22 is free to rotate.
Because the one-way clutch bearing prevents the rota-
tion bushing from rotating, the rotation cone guide pin 23
causes the rotation cone 22 to follow the oblique rotation
bushing guideway 21, thus forcing the rotation cone 22
to move both axially and radially during the reverse/return
stroke.
[0039] As the rotation cone 22 is moving forward/axi-
ally, the expander head segments separate and open a
void between them. Inserted into the angled portion of
the rotation cone 22 are spring plungers 26. The spring
plungers 26 recede below the surface of the rotation cone

22 until the expansion takes place. As the expansion
takes place, the rotation cone 22 moves forward/axially,
and the spring plungers 26 protrude of the rotation cone
22 as the gaps between the segments widen.
[0040] During the return stroke the rotation cone 22 is
moving both axially and radially. As the rotation cone 22
moves radially, the spring plungers 26 push the seg-
ments along with the rotation cone as it moves axially
and radially.
[0041] When the expansion head segments are fully
closed, the spring plungers are receded back down into
the rotation cone 22 awaiting the next cycle. The spring
plungers 26 are pushed back down by the expander head
segments. The spring 11 on the expander head is strong-
er than the springs on the spring plungers 26. So, when
the rotation cone 22 is returned to its resting/home posi-
tion, the spring plungers 26 are immediately under the
expander head spring. This causes the segments on the
expander head to force the spring plungers 26 back
down.
[0042] The spring plungers 26 can also be replaced
by, for example, fingers 15 shown in the embodiments
described above.
[0043] In the embodiment shown in Figure 10 the
grooves 13 are formed on the outer surface of the aux-
iliary piston 22, which is a rotation cone. The pins 14 are
spring-loaded such that the pins 14 follow the bottom of
the groove 13. The pins 14 can be spring-loaded by a
circumferential spring 27, for example.
[0044] Figure 11 schematically shows the structure of
the rotation cone 22. Especially Figure 11 shows the ge-
ometry of the grooves 13. For the sake of clarity, the
structure of the housing is only shown schematically and
the spring or springs pushing the pins 14 towards the
grooves 13 are not shown in Figure 11. Further, for the
sake of clarity, the spring-plungers 26 are not shown in
Figure 11.
[0045] Figures 12 and 13 illustrate the details of the
grooves 13. The bottom of the groove comprises high
spots and low spots. In Figures 12 and 13, the high spots
are denoted with letter H and the low spots are denoted
with letter L. The high spots H form shelves 28. The edge
of the shelf 28 forms a wall 29. The pin 14 is spring-loaded
to follow the bottom of the groove. The walls 29 at the
edges of the shelves 28 guide the pins 14. Thus, the pins
14 follow the path that is denoted by line B provided with
arrow heads. Thus, the pin 14 follows the groove 13 tran-
sitioning from a low spot L to a high spot H and then falls
off the shelf 28 into a low spot in the groove 13. The wall
29 at the edge of the shelf 28 prevents the pin 14 from
going backward in the groove 13. This action will continue
and repeat after each stroke.

Claims

1. A method for expanding a pipe end with the aid of
an expander tool (1), the expander tool (1) compris-
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ing:

a plurality of jaws (10) that are radially movable
in relation to a center axis between a retracted
and an outer expanded position, wherein said
jaws (10) have outer jaw surfaces which are in-
tended for engagement with the inner surface
of the pipe end and which lie adjacent to one
another in the retracted position of the jaws (10)
and have an at least generally circular arcuate
shape in cross-section, and
a piston (2) with a tapered end for moving the
jaws (10) between said positions,
whereby the piston (2) is moved in a reciprocat-
ing manner in the axial direction by means of an
electric motor (3) and the power of the electric
motor (3) is transferred to move the piston (2)
by using a gearbox (4), wherein the piston (2) is
moved in a reciprocating manner in the axial di-
rection for expanding the pipe end gradually in
stages, and the axial reciprocating movement
of the piston (2) is guided to rotate the jaws (10)
to a certain extent in the circumferential direction
after each expansion stage.

2. A method according to claim 1, wherein the tool (1)
comprises a sleeve (12) around the piston (2),
whereby the sleeve (12) and the piston (2) have sur-
faces facing each other and being provided with
grooves (13) and pins (14), whereby the axial move-
ment of the piston (2) is transformed into rotation in
the circumferential direction by the grooves (13) and
the pins (14).

3. A method according to claim 2; wherein the grooves
(13) are provided in the piston (2) and the pin (14)
follows the grooves (13) in the piston (2) for making
the rotation to rotate the jaws (10).

4. A method according to claim 2 or 3, wherein the bot-
tom of the groove (13) comprises low spots and high
spots and the pin (14) follows the bottom of the
groove (13).

5. A method according to claim 2, wherein the axial
movement of the piston (2) rotates the sleeve (12).

6. A method according to claim 1, wherein the tool (1)
comprises a bushing (20) around the piston (2) ,
whereby the bushing (20) comprises an oblique
guideway (21), the piston (2) being provided with a
guide pin (23), and a clutch bearing (24), which clutch
bearing (24) allows the bushing (20) to rotate in one
direction and prevents the bushing (20) from rotating
in another direction.

7. A method according to any one of claims 1, 2, 3, 4,
or 6, wherein the piston (2) is rotatable such that the

rotating piston (2) rotates the jaws.

8. A tool for expanding a pipe end, the tool (1) compris-
ing

a plurality of jaws (10), which are radially mov-
able in relation to a center axis between a re-
tracted position and an outer expanding position
and which, when retracted, are intended to be
inserted into the pipe end, wherein the movable
jaws (10) have outer

jaw surfaces which are intended for en-
gagement with the inner surface of the pipe
end and which lie adjacent to one another
in the retracted position of the jaws (10) and
have an at least generally circular arcuate
cross section,
a piston (2) with a tapered end for moving
the jaws (10) between said positions,
an electric motor (3) and a gearbox (4),
wherein the power of the electric motor (3)
is by using a gearbox (4) transferred to
move the piston (2) in a reciprocating man-
ner in the axial direction for expanding the
pipe end gradually in stages, and

means for guiding the axial reciprocating move-
ment of the piston (2) to rotate the jaws (10) to
a certain extent in the circumferential direction
each expansion stage.

9. A tool according to claim 8, wherein the tool (1) is
provided with a sleeve (12) around the piston (2) ,
whereby the sleeve (12) and the piston (2) are pro-
vided with surfaces facing each other and provided
with grooves (13) and pins (14) for making a certain
amount of rotation in the circumferential direction.

10. A tool according to claim 9, wherein the grooves (13)
comprise sloping walls for guiding the pins.

11. A tool according to any one of claims 8 to 10, wherein
the piston (2) is provided with grooves (13) and the
tool comprises a pin (14) that follows the grooves
(13) to provide the rotation of the jaws.

12. A tool according to claim 11, wherein the bottom of
the groove (13) is provided with high spots and low
spots and the pin (14) is arranged to follow the bottom
of the groove (13).

13. A tool according to claim 8, wherein the tool (1) is
provided with a bushing (20) around the piston (2),
wherein the bushing (20) is provided with an oblique
guideway (21) and the piston (2) is provided with a
guide pin (23) and a clutch bearing (24) allowing the
bushing (20) to rotate in one direction and preventing
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the bushing (20) from rotating in another direction.

14. A tool according to any one of claims 8 to 13, wherein
the piston (2) is allowed to rotate a certain amount
in the circumferential direction. 15.

15. A tool according to any one of claims 8 to 14, wherein
the means for forming a certain rotational movement
in the circumferential direction are positioned inside
the housing (5) of the expander tool.

16. A tool according to any one of claims 8 to 14, wherein
the means for forming the rotational movement in
the circumferential direction are positioned in a part
between the housing (5) of the tool (1) and an ex-
pander head (6).

Patentansprüche

1. Verfahren zum Aufweiten eines Rohrendes mit Hilfe
eines Aufweitwerkzeugs (1), wobei das Aufweit-
werkzeug (1) umfasst:

eine Vielzahl von Backen (10), die radial in Be-
zug auf eine Mittelachse zwischen einer zurück-
gezogenen und einer äußeren expandierten Po-
sition bewegbar sind, wobei die Backen (10) äu-
ßere Backenoberflächen aufweisen, die für ei-
nen Eingriff mit der inneren Oberfläche des Roh-
rendes vorgesehen sind und die in der zurück-
gezogenen Position der Backen (10) nebenein-
ander liegen und im Querschnitt eine zumindest
allgemein kreisbogenförmige Form aufweisen,
und
einen Kolben (2) mit einem verjüngten Ende
zum Bewegen der Backen (10) zwischen den
genannten Positionen,
wobei der Kolben (2) mittels eines Elektromo-
tors (3) in axialer Richtung hin- und herbewegt
wird und die Leistung des Elektromotors (3) un-
ter Verwendung eines Getriebes (4) zum Bewe-
gen des Kolbens (2) übertragen wird, wobei der
Kolben (2) in axialer Richtung hin- und herbe-
wegt wird, um das Rohrende allmählich stufen-
weise aufzuweiten, und die axiale Hin- und Her-
bewegung des Kolbens (2) geführt wird, um die
Backen (10) nach jeder Aufweitungsstufe in ei-
nem bestimmten Ausmaß in Umfangsrichtung
zu drehen.

2. Verfahren nach Anspruch 1, wobei das Werkzeug
(1) eine Hülse (12) um den Kolben (2) umfasst, wobei
die Hülse (12) und der Kolben (2) einander zuge-
wandte Oberflächen aufweisen, die mit Nuten (13)
und Stiften (14) versehen sind, wobei die axiale Be-
wegung des Kolbens (2) durch die Nuten (13) und
die Stifte (14) in eine Drehung in der Umfangsrich-

tung umgewandelt wird.

3. Verfahren nach Anspruch 2, bei dem die Nuten (13)
im Kolben (2) vorgesehen sind und der Stift (14) den
Nuten (13) im Kolben (2) folgt, um die Drehung zum
Drehen der Backen (10) auszuführen.

4. Verfahren nach Anspruch 2 oder 3, wobei der Boden
der Rille (13) niedrige und hohe Punkte aufweist und
der Stift (14) dem Boden der Rille (13) folgt.

5. Verfahren nach Anspruch 2, wobei die axiale Bewe-
gung des Kolbens (2) die Hülse (12) in Drehung ver-
setzt.

6. Verfahren nach Anspruch 1, wobei das Werkzeug
(1) eine Buchse (20) um den Kolben (2) herum um-
fasst, wobei die Buchse (20) eine schräge Führungs-
bahn (21) umfasst, wobei der Kolben (2) mit einem
Führungsstift (23) und einem Kupplungslager (24)
versehen ist, wobei das Kupplungslager (24) es der
Buchse (20) ermöglicht, sich in eine Richtung zu dre-
hen, und verhindert, dass sich die Buchse (20) in
eine andere Richtung dreht.

7. Verfahren nach einem der Ansprüche 1, 2, 3, 4 oder
6, wobei der Kolben (2) drehbar ist, so dass der ro-
tierende Kolben (2) die Backen dreht.

8. Werkzeug zum Aufweiten eines Rohrendes, wobei
das Werkzeug (1) Folgendes umfasst
eine Vielzahl von Backen (10), die radial in Bezug
auf eine Mittelachse zwischen einer zurückgezoge-
nen Position und einer äußeren expandierten Posi-
tion beweglich sind und die, wenn sie zurückgezo-
gen sind, dazu bestimmt sind, in das Rohrende ein-
geführt zu werden, wobei die beweglichen Backen
(10) aufweisen äußere

Backenoberflächen, die zum Eingriff mit der In-
nenfläche des Rohrendes bestimmt sind und die
in der zurückgezogenen Stellung der Backen
(10) nebeneinander liegen und einen zumindest
allgemein kreisbogenförmigen Querschnitt auf-
weisen,
einen Kolben (2) mit einem verjüngten Ende
zum Bewegen der Backen (10) zwischen den
genannten Positionen,
einen Elektromotor (3) und ein Getriebe (4), wo-
bei die Leistung des Elektromotors (3) unter Ver-
wendung eines Getriebes (4) übertragen wird,
um den Kolben (2) in axialer Richtung hin- und
herzubewegen, um das Rohrende stufenweise
aufzuweiten, und
Mittel zur Führung der axialen Hin- und Herbe-
wegung des Kolbens (2), um die Backen (10) in
jeder Expansionsstufe bis zu einem gewissen
Grad in Umfangsrichtung zu drehen.
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9. Werkzeug nach Anspruch 8, wobei das Werkzeug
(1) mit einer Hülse (12) um den Kolben (2) herum
versehen ist, wobei die Hülse (12) und der Kolben
(2) mit einander zugewandten Oberflächen verse-
hen sind, die mit Nuten (13) und Stiften (14) versehen
sind, um eine gewisse Drehung in Umfangsrichtung
zu ermöglichen.

10. Werkzeug nach Anspruch 9, wobei die Nuten (13)
schräge Wände zur Führung der Stifte aufweisen.

11. Werkzeug nach einem der Ansprüche 8 bis 10, wo-
bei der Kolben (2) mit Nuten (13) versehen ist und
das Werkzeug einen Stift (14) umfasst, der den Nu-
ten (13) folgt, um die Drehung der Backen zu ermög-
lichen.

12. Werkzeug nach Anspruch 11, wobei der Boden der
Rille (13) mit hohen und niedrigen Punkten versehen
ist und der Stift (14) so angeordnet ist, dass er dem
Boden der Rille (13) folgt.

13. Werkzeug nach Anspruch 8, wobei das Werkzeug
(1) mit einer Buchse (20) um den Kolben (2) herum
versehen ist, wobei die Buchse (20) mit einer schrä-
gen Führungsbahn (21) versehen ist und der Kolben
(2) mit einem Führungsstift (23) und einem Kupp-
lungslager (24) versehen ist, die es der Buchse (20)
ermöglichen, sich in eine Richtung zu drehen, und
die verhindern, dass sich die Buchse (20) in eine
andere Richtung dreht.

14. Werkzeug nach einem der Ansprüche 8 bis 13, wo-
bei der Kolben (2) um ein bestimmtes Maß in der
Umfangsrichtung rotieren kann.

15. Werkzeug nach einem der Ansprüche 8 bis 14, wo-
bei die Mittel zur Ausbildung einer bestimmten Dreh-
bewegung in Umfangsrichtung innerhalb des Ge-
häuses (5) des Aufweitwerkzeugs angeordnet sind.

16. Werkzeug nach einem der Ansprüche 8 bis 14, wo-
bei die Mittel zur Ausbildung der Drehbewegung in
Umfangsrichtung in einem Bereich zwischen dem
Gehäuse (5) des Werkzeugs (1) und einem Expan-
derkopf (6) angeordnet sind.

Revendications

1. Procédé d’élargissement d’une extrémité de tuyau
à l’aide d’un outil d’élargissement (1), l’outil d’élar-
gissement (1) comprenant :

une pluralité de mâchoires (10) qui sont mobiles
radialement par rapport à un axe central entre
une position rétractée et une position élargie ex-
térieure, lesdites mâchoires (10) ayant des sur-

faces de mâchoires externes conçues pour en-
trer en prise avec la surface interne de l’extré-
mité du tuyau et étant adjacentes les unes aux
autres dans la position rétractée des mâchoires
(10) et présentant une forme au moins généra-
lement arquée circulaire en section transversa-
le, et
un piston (2) avec une extrémité conique pour
déplacer les mâchoires (10) entre lesdites posi-
tions,
le piston (2) étant déplacé en mode va-et-vient
dans la direction axiale au moyen d’un moteur
électrique (3) et la puissance du moteur électri-
que (3) est transférée pour déplacer le piston
(2) en utilisant une transmission (4), le piston (2)
étant déplacé en mode va-et-vient dans la di-
rection axiale pour élargir l’extrémité du tuyau
progressivement et par paliers, et le mouvement
de va-et-vient axial du piston (2) est guidé pour
faire tourner les mâchoires (10) dans une cer-
taine mesure dans la direction circonférentielle
après chaque palier d’élargissement.

2. Procédé suivant la revendication 1, dans lequel l’outil
(1) comprend un manchon (12) autour du piston (2),
le manchon (12) et le piston (2) ayant des surfaces
opposées les unes aux autres et pourvues de rainu-
res (13) et de goupilles (14), au moyen desquelles
le mouvement axial du piston (2) est transformé en
rotation dans la direction circonférentielle par les rai-
nures (13) et les goupilles (14).

3. Procédé suivant la revendication 2, dans lequel les
rainures (13) sont pratiquées dans le piston (2) et la
goupille (14) suit les rainures (13) dans le piston (2)
pour effectuer la rotation faisant tourner les mâchoi-
res (10).

4. Procédé suivant la revendication 2 ou 3, dans lequel
le fond de la rainure (13) comprend des creux et des
reliefs et la goupille (14) suit le fond de la rainure (13).

5. Procédé suivant la revendication 2, dans lequel le
mouvement axial du piston (2) fait tourner le man-
chon (12).

6. Procédé suivant la revendication 1, dans lequel l’outil
(1) comprend un coussinet (20) autour du piston (2),
le coussinet (20) comprenant une voie de guidage
oblique (21), le piston (2) étant pourvu d’une goupille
de guidage (23) et d’un roulement d’embrayage (24),
ledit roulement d’embrayage (24) permettant au
coussinet (20) de tourner dans une direction et em-
pêchant le coussinet (20) de tourner dans une autre
direction.

7. Procédé suivant une des revendications 1, 2, 3, 4,
ou 6, dans lequel le piston (2) peut tourner de sorte
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que le piston rotatif (2) fait tourner les mâchoires.

8. Outil destiné à élargir une extrémité de tuyau, l’outil
(1) comprenant

une pluralité de mâchoires (10) qui sont mobiles
radialement par rapport à un axe central entre
une position rétractée et une position d’élargis-
sement externe et qui sont conçues, lorsqu’elles
sont rétractées, à être insérées dans l’extrémité
du tuyau, les mâchoires mobiles (10) ayant des
surfaces de mâchoires externes qui sont con-
çues pour entrer en prise avec la surface interne
de l’extrémité du tuyau et adjacentes les unes
aux autres dans la position rétractée des mâ-
choires (10) et qui présentent une section trans-
versale au moins généralement arquée circulai-
re,
un piston (2) avec une extrémité conique pour
déplacer les mâchoires (10) entre lesdites posi-
tions,
un moteur électrique (3) et une transmission (4),
la puissance du moteur électrique (3) étant
transférée en utilisant une transmission (4) pour
déplacer le piston (2) en mode de va-et-vient
dans la direction axiale afin d’élargir l’extrémité
du tuyau graduellement et par paliers, et des
moyens pour guider le mouvement de va-et-
vient axial du piston (2) pour faire tourner les
mâchoires (10) dans une certaine mesure dans
la direction circonférentielle après chaque palier
d’élargissement.

9. Outil suivant la revendication 8, dans lequel l’outil
(1) est pourvu d’un manchon (12) autour du piston
(2), au moyen duquel le manchon (12) et le piston
(2) sont pourvus de surfaces opposées les unes aux
autres et pourvues de rainures (13) et de goupilles
(14) pour effectuer une certaine rotation dans la di-
rection circonférentielle.

10. Outil suivant la revendication 9, dans lequel les rai-
nures (13) comprennent des parois inclinées pour le
guidage des goupilles.

11. Outil suivant une des revendications 8 à 10, dans
lequel le piston (2) est pourvu de rainures (13) et
l’outil comprend une goupille (14) qui suit les rainures
(13) pour assurer la rotation des mâchoires.

12. Outil suivant la revendication 11, dans lequel le fond
de la rainure (13) est pourvu de creux et de reliefs
et la goupille (14) est conçue pour suivre le fond de
la rainure (13).

13. Outil suivant la revendication 8, dans lequel l’outil
(1) est pourvu d’un coussinet (20) autour du piston
(2), ledit coussinet (20) étant pourvu d’une voie de

guidage oblique (21) et le piston (2) est pourvu d’une
goupille de guidage (23) et d’un roulement d’em-
brayage (24) permettant au coussinet (20) de tourner
dans une direction et empêchant le coussinet (20)
de tourner dans une autre direction.

14. Outil suivant une des revendications 8 à 13, dans
lequel le piston (2) peut tourner dans une certaine
mesure dans la direction circonférentielle 15.

15. Outil suivant une des revendications 8 à 14, dans
lequel les moyens pour former un certain mouve-
ment rotatif dans la direction circonférentielle sont
positionnés à l’intérieur du boîtier (5) de l’outil d’élar-
gissement.

16. Outil suivant une des revendications 8 à 14, dans
lequel les moyens pour former le mouvement rotatif
dans la direction circonférentielle sont positionnés
dans une pièce entre le boîtier (5) de l’outil (1) et une
tête d’élargissement (6).
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